bundles connecting different compartments. They identified a total of 125 unique connections. Even such coarse wiring diagrams propose many novel connections between brain areas. One nice point of the Pereanu et al. [4] study is that they were able to use a simple behavioural paradigm to validate one novel connection and identify and manipulate a set of neurons that actually make up the connection.
The impressive effort started by Chiang et al. [3] may eventually identify and roughly map every neuron in the fly brain. There is no doubt that anatomical constraints on how information flows in such an experimentally tractable nervous system provide an important advance for neuroscience in general. But data of this kind also introduce new challenges. Initial comparison of the two new maps is complicated by practical issues such as the lack of standardised brain nomenclature. Another challenge is integration of large image data sets like that of Chiang et al. [3] with other brain-wide mapping studies, such as recent work on sex circuits in flies [11, 12] . Raw image data are crucial for such analysis and Chiang et al. [3] have taken the key step of making all their original image data (though not their analysis) available for download by other groups. Of course neuroanatomical maps of any resolution must be translated into functional connectivity.
The scale of new anatomical studies, combined with genetic approaches to monitor and manipulate neurons in Drosophila, suggest that it will be a key model system in trying to understand how behaviour is encoded in neural circuits. Finally, our ability to decode more complex brains like our own will depend critically on our ability to acquire, store and comprehend vast amounts of data. But in the light of the stunning advances in genomic sequencing technology over the last decade maybe we can start to dream of a 'thousand-dollar connectome' sooner than expected. [1, 2] . Similarly, the extra-embryonic endosperm genome, which regulates nutrient flow to the embryo, is also demethylated [3, 4] . But what of the germ cells themselves?
In the pollen grain, the two sperm cells also undergo extensive epigenome remodeling before fusing with the egg and central cells to initiate embryo and endosperm development, respectively. However, the remodeling event does not involve genome-wide changes in DNA methylation but rather the deposition of a specific histone H3, HISTONE THREE RELATED 10 (HTR10) [5, 6] . HTR10 is a histone H3.3-like protein specifically expressed in sperm cells. The role and subgenomic location of HTR10 in sperm cells are unknown, although microscopy of pollen expressing HTR10-GFP strongly suggests that it is widely distributed [5] .
Using live imaging, Ingouff et al. [5] have previously shown that HTR10 is actively removed from the paternal genome in the zygote before the first cellular division. This result indicates that the A. thaliana paternal genome is reset not only in preparation for fertilization, but also in the zygote before embryo development. In this regard, the paternal genomes of angiosperms and mammals behave similarly, as the nonhistone protamines replace most nucleosomes during mammalian spermatogenesis, only to be rapidly removed in the zygote after fertilization [7, 8] .
In a recent issue of Current Biology, Ingouff et al. [9] expand their work on HTR10 by analyzing the expression and dynamics of all the H3 variants during germline development and fertilization in A. thaliana. One of the most striking results they present is that the histone H3 composition of the maternal genome in the egg cell is also reprogrammed before and after fertilization. A. thaliana is now the first sexually-reproducing eukaryote in which evidence has been found for pre-and post-fertilization histone H3 exchange in the female genome. This result has very important implications for transgenerational inheritance in plants, as it clearly defines barriers that both male and female genomes must overcome in order to transmit epigenetic information to their progeny.
By definition, large-scale genome reprogramming during gametogenesis and embryogenesis should severely limit the transmission of epigenetic information between generations, unless specific mechanisms have evolved to preserve the information that needs to be passed down. For example, male gametes in plants and animals could spatially regulate HTR10 or protamine deposition, respectively ( Figure 1A ). This mechanism seems to be present in mammals, as w4% of nucleosomes are retained in mature human sperm [10] . These nucleosomes and their associated epigenetic marks were shown to be enriched in loci affecting not only spermatogenesis, but more importantly, also embryo development [10, 11] . It remains to be seen whether plant gametes also retain a small fraction of 'old' histone H3, as fluorescence microscopy does not provide sufficient resolution to answer this question.
Alternatively, plant gametes might have developed a 'rewriting' mechanism to encode critical epigenetic information important for embryo development ( Figure 1B) . This model is based on the fact that unlike protamines, sperm-specific HTR10 is itself a histone H3.3-like protein with conserved functional residues like lysines 4, 9, 27, and 36 [6] . Similarly, histone H3 replacement in the egg cell involves a canonical H3.3 variant [9] . Thus, instead of histone H3 retention, plant gametes might replace their whole genome with newly-synthesized histone H3. Epigenetic information directing embryo development could then be re-established on these 'blank', newly inserted histone H3 molecules in the final stages of germline differentiation. These two mechanisms (histone H3 retention and re-writing) are not mutually exclusive, so both could contribute to the epigenetic makeup of plant gametes.
Although histone H3 reprogramming in the plant germlines is clearly an obstacle for preserving epigenetic marks, it could also provide an opportunity for the male germline to directly contribute an epigenetic component to the next generation. Seasonal changes in day length are used by plants and animals to synchronize annual rhythms in reproduction, physiology, and behavior to the environment. Increasing day length during spring causes sudden changes in the mammalian reproductive system once the critical photoperiod is reached. The molecular mechanism behind this switch is now quickly being elucidated.
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The course of the seasons may not come as a surprise to us anymore. They come and go naturally and seem to have relatively minor influences on human biology in modern societies, but seasonal changes in the environment do have profound impact in nature. Driven by changes in day length and temperature, primary production and reproduction by plants show strong fluctuations over the course of the year. Invertebrates that depend on external temperature for development will arrest their growth or reproduction and go into diapause in the fall. As a result, many organisms higher up in the food chain will also face limited resources during fall and winter.
For this reason, terrestrial organisms tend to reproduce only in the spring and summer, when temperature and food conditions are more favourable. In most populations, timing of reproduction is therefore under strong selection pressure: when reproduction starts too early, the growing offspring face low temperatures and resources tend to be scarce, while late reproduction leaves less time for consecutive reproductive attempts and little time to prepare for the following winter. Accurate annual timing is therefore an essential component of life history strategies in organisms living in seasonal environments.
Plants and animals have developed accurate annual timing mechanisms that use changing day length as the
